t r o n beam pumpedrsregases has l i m i t e d t h e performance of high energy long-pulse l a s e r s by lowering e x t r a c t i o n e f f i c i e n c y and l i m i t i n g s c a l a b i l i t y . S i n c e electron-beam pumped e x c i t e d r a r e gases a r e used a s energy s t o r a g e media i n t h e s e systems a n understanding of t h e a b s o r p t i o n phenomena a s w e l l a s t h e amplitude of t h i s a b s o r p t i o n a t any p a r t i c ul a r wavelength i s of i n t e r e s t . This r e q u i r e s t h e i d e n t i f i c a t i o n of t h e v a r i o u s absorbing s p e c i e s which may i n c l u d e e x c i t e d atoms, e x c i t e d dimers, dimer and t r i m e r i o n s depending on t h e wavelength
region o f i n t e r e s t and t h e r a r e gases used.
Absorption s t u d i e s i n t h e u l t r a v i o l e t and
v i s i b l e r e g i o n s of t h e spectrum have been performed using l i n e t u n a b l e o r e~n t i n u o u s l y t u n a b l e probe techniques. These measurements g i v e a q u a n t i t a t i v e measure of t h e a b s o r p t i o n a t any s i n g l e wavelength of i n t e r e s t . However, t h e s e measurements shed l i t t l e l i g h t on t h e c o n t r i b u t i o n t o absorption made by v a r i o u s e x c i t e d s t a t e s p e c i e s . The c o n t r i b u t i o n by v a r i o u s s p e c i e s t o a b s o r p t i o n a t a p a r t i c u l a r wavelength i s a l s o expected t o change w i t h elec-'tron-beam pumping c u r r e n t , g a s p r e s s u r e , temperat u r e and time. Therefore, a n a b s o r p t i o n measurement, though q u a n t i t a t i v e , provides l i m i t e d i n f o rmation about t h e absorbers themselves. A wider s p e c t r a l r e g i o n must b e probed i n o r d e r t o charact e r i z e b e t t e r t h e s e t r a n s i e n t absorbers. We recentl y r e p o r t e d t h e a p p l i c a t i o n of a broad band probe technique t o study t r a n s i e n t a b s o r p t i o n over a 300 % region.' Although t h i s technique was very u s e f u l i n i d e n t i f y i n g v a r i o u s absorbing s p e c i e s and chara c t e r i z i n g t h e i r behavior a s a f u n c t i o n of v a r i o u s parameters, t h e 300 2 band width probed r e p r e s e n t s only a small p o r t i o n of t h e spectrum over which t h e dimer i o n s a r e expected t o absorb. We r e p o r t h e r e t h e r e s u l t s of experiments i n which a xenon lamp source i s used t o probe 4 l a r g e wavelength range limi'ted only be t h e s p e c t r a l range of t h e monochromator which I n t h f s c a s e i s 1500 %. This technique allows u s t o study t h e e n t i r e broad band a b s o r p t i o n region and i n c l u d e s t h e e f f e c t s of narrow l i n e a b s o~p t t o n a s w e l l as t h e broad a b s o r p t i o n a t t r i b uted t o t h e dimer ions.
B r i e f l y , we f i n d t h a t t h e c o n t r i b u t i o n t o absorption by t h e e x c i t e d s p e c i e s i s broad and n o t sharply
For argon, neon, and xenon w e observe absorption peaks which a r e i n good agree-
ment w i t h t h e o r e t i c a l l y predicted a b s o r p t i o n c r o s s s e c t i o n peaks f o r t h e r e s p e c t i v e dimer i o n s . 132

However, i n k r y p t o n no peak a b s o r p t i o n which would c o r r e l a t e w i t h t h e t h e o r e t i c a l l y p r e d i c t e d peak due
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t t r i b u t e t h i s t o some excited s t a t e species o t h e r
than t h e dimer ionk.
The medium probed was a one-meter l a s e r chamber which has been desaribed previously. ' The probe source was a xenon flashlamp which has an o p t i c a l pulse length o f -0 . 3~~ (FWHM) and which c l o s e l y approximated the 0 . 6~s pulse used t o exc i t e t h e r a r e gases. Emission i n t e n s i t y from t h e lamp was uniform over t h e e n t i r e wavelength region investigated. The lamp exhibited a c h a r a c t e r i s t i c t a i l which increased a t longer wavelengths. It was necessary t o c a l i b r a t e t h e r a t i o of emission i n t e n s i t y from t h e lamp which occured during t h e e x c i t a t i o n pulse a s a function of wavelength. The wavelength i n t e g r a t e d lamp emission i n t e n s i t y s i gn a l was monitored by an S-5 photodiode and, with t h e c u r r e n t pulse, was displayed on a dual-beam oscilloscope f o r each shot. The lamp emission passed through t h e 1-meter long c e l l . The output convert d e n s i t y u n i t t o r e l a t i v e i n t e n s i t y a t each wavelength.
A s shown i n f i g u r e 1, i n electron-beam excited argon plasmas a t 2 atm t r a n s i e n t absorption extended from 2400 8 t o 3600 $ with a gradually peaking absorption a t 2980 2. A broad but weaker absorpt i o n peak was observed a t -2700 2. r e s o l u t i o n ) . I n recording t h e absorption spectrum, a s i n g l e shot provided exposure on t h e film.
i o n f o r t h i s absorption peak was determined by measuring t h e absorption w i t h a CMX-4 dye l a s e r tundd t o 3000 2. Using a number d e n s i t y preddcted by a numerical model which included e l e c t r o n kin--!-e t i c s , t h e c r o s s s e c t i o n f o r absorption by A r 2 was t o be -0.7 g2. This value i s i n reasonable agreement with t h e o t h e r e~p e r i r n e n t s~'~ and calcul a t i o n~~-~. The second peak ( a t 2700 %) i s a t t r i -
I n order t o compare properly a b s o r p t b n i n electron-beam excited r a r e gases, one of t h e c r i t e r i a of t h e s e measurements i s t h a t t h e pressure of t h e r a r e gases w a s varied such t h a t energy deposition
i n t h e gas i n each case was comparable.
The s e n s i t i v i t y of t h e Royal-X Pan f i l m over t h e wavelength range investigated varied by l e s s than a f a c t o r of 2. A Grant microdensitometer was used t o convert t h e information contained on t h e photographic f i l m i n t o a d e n s i t y exposure a s a function of t h e wavelength. A c h a r a c t e r i s t i c
curve was formulated which provided a means t o I n neon plasma ( f i g u r e 2) a t 4 atm, a broad band absorption weaker i n amplitude than argon was observed. The absorption band extends from 2400 2 t o 3600 2 with a peak at-2530 2. This absorption peak i s i n reasonable agreement with t h e theoreti c a l l y predicted peak absorption c r o s s s e c t i o n f o r + Ne2 . Superimposed on t h i s broad absorption band were severaT l i n e absorptions. Of p a r t i c u l a r i n t e r e s t were t h e absorption. l i n e s 3510.7 2, 3515,2 % and 3520.5 g8. These absorption l i n e s a r e a t t r i b u t e d t o t h e 3s-4p t r a n s i t i o n s i n neon.
Absorption l i n e s were a l s o observed i n t h e r e g i o n around 3080 2. These l i n e s a r e a t t r i b u t e d t o t h e 3s-5p t r a n s i When pure xenon a t a p r e s s u r e of 467 t o r r was e x c i t e d by a n e l e c t r o n beam, w e observed a band a b s o r p t i o n r e g i o n which extended f r~a 2500 2 t o 4000 1 w i t h a peak i n t h e vic;inity of 3450 2. Probing of e x c i t e d krypton (Eigure 4) a t one atmosphere r e s u l t e d i n a n asymmetrical band of absorpt i o n extending from 2400 2 t o 3700 g, w i t h no w e l l pronounced peak which could be c o r r e l a t e d t o t h e + t h e o r e t i c a l l y expected peak f o r K r 2 a t 3200 2. : T r a n s i e n t a b s o r p t i o n i n a krypton plasma a s a f u n c t i o n of wavelength.
These preliminary r e s u l t s i n d i c a t e t h e p o s s i b i l i t y t h a t s p e c i e s o t h e r than t h e d~m e r i o n s may contribu t e t o a b s o r p t i o n i n t h i s p o r t i o n of t h e wavelength
Many r a r e g a s h a l i d e l a s e r candidates e x h i b i t s t r o n g f l u o r e s c e n c e b u t do n o t o p e r a t e e f f i c i e n t l y as long p u l s e l a s e r s . The d i f f i c u l t y i n improving l a s e r performance is n o t w i t h bhe formation of t h e e x c i t e d -s t a t e s p e c i e s but r a t h e r w i t h i n c r e a s M g t h e e x t r a c t i o n e f f i c i e n c y . By p r e s e n t i n g a n a c c u r a t e p h y s i c a l p r e p r e e n t a t i o n of t h e s e absorbers and by i d e n t i f y i n g them, we hope t o f i n d ways 06
reducing t h e a b s o r p t i o n a t t h e l a s e r wavelength.
W e are a t p r e s e n t improving t h e d a t a a n a l y s i s technique and w i l l expand t h e q u a n t i t i a t i v e d a t a base.
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